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ABSTRACT 

This workbook contains experiments categorized in 
three levels: elementary, intermediate, and high school. At each 
level an avenue of study in the area of air, water, noise, and solid 
waste is suggested. The concept being studied, the needed equipment, 
and the procedures are specified for each experiment, A high school 
social studies activity and suggestions for starting an ecology dub 
are also provided. (DT) 
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Dear Activities Leader: 

The President's Environmental Merit Awards Program (PEMAP) was created 
by President Nixon in response to thousands of letters from young people, deeply 
concerned about environmental problems and asking what they could do to help. 
To encourage participation and reward achievement in this area so critical to the 
world*s well being, PEMAP was launched in November 1 97 1 . The program reaches 
students from the elementary through high school level. 

PEMAP serves as a vehicle to direct the creative talents of youth into construc- 
tive, and productive work, to provide opportunities, incentives, and rewards as we 
search together for answers to environmental problems. Lastly, it is to provide nation- 
wide recognition for their efforts in improving the quality of life. 

After long discussions with environmental coordinators and teachers we found that 
educators would like guidance in providing environmental education. Many teachers 
were very enthusiastic about enviroumental studies but they did not know where to 
begin. We hope this workbook will be **a beginning." 

This workbook contains experiments, which we have divided into 3 sections: 
Elementary, Intermediate, and High School. Each level will suggest an avenue of 
study in the area of air, water, noise and solid waste. While these studies may be un- 
dertaken in the classroom, it is hoped that you will not be confined to the indoors. 
The suggestions are designed to stimulate your imagination, your curiosity and your 
resourcefulness. For example: In the elementary experiment on noise pollution the 
students could be sent with a tape recorder to tape outdoor sounds which would be 
studied in the classroom. If tape recorders are not available, the students might return 
to the classroom to write papers on the environmental noises they heard and the re- 
actions they stimulated. 

The suggested experiment on state and local government could be expanded by 
asking students to watch local newspapers for notices of public environmental hear- 
ings. They could then develop views on the issues at hand, prepare testimony and have 
a representative present at the hearings in their behalf. 

The Ofiice of Public Affairs offers many pamphlets for your use and also provides 
on loan environmental films which may also be used in the classroom. For a list of 
publications and a list of illms, contact: Information Center, Office of Public Affairs, 
Environmental Protection Agency, Washington, D.C. 20460. 

Sincerely, 
Ann L. Dore 

Director, Office of Pubuc Affairs 
U.S. Environmental Protection Agency 
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EXPERIMENTS-ELEMENTARY 



ELEMENTARY—AIR 



CONCEPT 

Air pollution is a part of man*s total aflect on his 
environment. This project will make children aware: 
(1) Of air poltution and their role in helping to solve 
the problem. (2) What is in the air that plants, anioials 
and people breathe* 

When air has lots of smoke, soot, and other gases, 
we say that air is polluted. Children can make an ex- 
periment chart showing different ways that air is 
polluted in their town. 

By following experiments the children will become 
aware that air contains oxygen, carbon dioxide, dust, 
and other particles. 

EQUIPMENT 

Steel wool, soup plate, baby bottle, lime water, two 
clear custard cups, soda straw, tin can, flashlight or 
slide projector, cake pan, white paper, rock, glass 
slide, petroleum jelly, magnifying glass* 

PROCEDURi: 

Experiment h — Air contains oxygen. Push a wad of 
steel wool all the way down in the bottom of a baby 
bottle, Fill it about half full of water and shake well 
until steel wooi is very wet. Pour off water. Get a soup 
plate and add water one inch deep. Now put the bottle, 
mouth down, into the plate and let the bottle stand 
for a whole day and night. Water will rise in the 
bottle. See how rusty the steel wool has become. The 
steel wool combined with oxygen in the air inside the 

Copyright © 1968, 1969, by Department of nducation. State 
of South Carolina. All rights reserved. No part of this experi- 



bottle to form rust. The water then rises to take the 
place of the oxygen in the air that was used up by 
the steel wool. 

Experiment II.— Air contains carbon dioxide/ Put a 
small amount of lime water into two cleat custard 
cups. Take a soda straw and blow into the lime 
water In one cup. The carbon dioxide from your 
breath will make the Un\e water milky. Place the 
second cup of lime water out in the fresh air for a 
couple of hours. Watch what happens. Whenever 
carbon dioxide meets lime water, the lime water be- 
comes milky. 

Experiment III. — Air contains dust and other particles. 
Pull down the window shades of the classroom, switch 
off lights^ and turn on a flashlight or a slide projector 
lightv Little specks of dust will be dancing in the beam 
of light. (You can often observe dust particles in a 
ray of sunlight coming through the window.) 

Cut a piece of white paper so that it fits the bottom 
of a deep cake pan. Place paper in the cake pan, thert 
put a rock on the paper to keep it down. Put the pan 
outside on the window sill so that the fresh air can 
get to it. After a day or two see how much particulate 
matter has collected. 

Smear a glass slide with a thick layt^r of petroleum 
jelly and set it out on the window sill. Leave it for a 
fev days, then put the slide on a piece of white paper 
ana study i under a bright light using a magnifying 
glass. 

ment may be reproduced without written permission from 1. O. 
Ferguson Publishing Co., Chicago, Hi. 



ELEMENTARY—WATER 



CONCEPT 



A sound biological fact concerning the effects of or- 
ganic wastes on aquatic life is that in a polluted en- 
vironment the number of different kinds ot organisms 
which can survive is drastically reduced from that of 
a non-polluted environment. The number of individuat 
organisms which are able to survive becomes substan- 
tially increased in the polluted environment. This is 
because organic pollution destroys clean water asso- 
,9^. ciated organisms and it destroys the natural balance 



of competition and prcdation among organisms. For 
those tolerant organisms that are able to exist, it offers 
a seemingly Inexhaustible food supply. Conversely, 
in clean water, one would expect many different kinds 
of organisms with relatively few individuals repre- 
senting any particular kind. In clean water, immature 
forms of mayflies/stone flies and caddis fiies abound; 
in polluted water, worms, leeches, and bloodworms 
are plentiful. [A toxic pollutant may destroy most or 
all of observed life for a distance downstream frpni 
its entrance. Silt pollution will support only a few 
organisms ot any type.] 
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EQUIPMENT 

Box frame 1' x V x 3" covered on bottom with window 
screen. long-handled garden rakes, shovel, pocket 
knives, tweezers, nets and/or small seines. A stream 

PROCEDURE 

Start by making observations and notes of the physical 
ttrcam characteristics (width, depth, rocks, and riffle 
areas) and any signs of pollution (slimes, discolored 
water). Determine wher(^ the best samples may be ob- 
tained (best sampling areas generally will be riffles). 
What type of organisms ave being sought (fish, crawl- 
ing, and attached animals and aquatic plants)? For 
comparability^ it is important to sample for the same 
time period at each station. 

Observe, two small streams— one obviously polluted, 
one noti Or, observe one stream that is polluted at a 
point upstream from the pollution source and at sev- 
eral points downstream from the source. Lift small 
rocks and submersed sticks and wash or scrape at- 
tached and crawling organisms into ^ pail of water. 
Pour the water and organisms through the box screen 
to concentrate them. Organisms may be examined 
alive or preserved in a formalin solution for later 
examination. Place a small amount of stream-bottom 
mud onto the screen rnd separate the organisms 
from it by shaking the screen vigorously in the water. 
Use long-handled garden rakes and shovels to aid in 
securing rocks and stream bottom; use pocket knives 



and tweezers to remove organisms from rocks and 
sticks. Dip nets and small seines to capture moving or 
swimming creatures. Caution: Watch out for glass! 
Do not splash water on face or clothing) and take scap 
and towels (0 wash hands and arms thoroughly after 
sampling* 

EXTENDING THE CONCEPT 

What are examples of organic wastes? (Sewage, barn- 
yard drainage, and dead animals). Of toxic wastes? 
(Oilf copper, cyanide, and ammonia). Of silt pollu- 
tion? (Mining wastes, farm land runoff, construction * 
site runoff). 

ACCOMPLISHMENT LEVEL* 

Elementary students What is the effect of pollution 
on water? What did you see? How many different or- 
ganisms did you find at each station? Did aquatic 
plants contain more organisms than the other stream 
bottom? What did you learn? 

Intermediate students (add) Did you. observe any 
slimes on the rocks? At which stations? What would 
be the cause of this? How many kinds of caddis fly 
larvae or mayfly nymphs were found? Of fish? What 
generally was the most plentiful organism found? 

High School students (add) What was the source of 
pollution? What was the effect of the pollution on 
water quality? Describe the Investigation and its re- 
sults in a short report that includes a. table showing 
the kinds of organisms at each station. . 



^ For additional activities sec Water Experiment in the Intermediate and High School Level 



ELEMENTARY^NOISE 



CONCEPT 

Living things react to their environment. The lesson 
will make children more aware of beautiful and pleas- 
ant sounds, and of the obnoxious or unpleasant sounds 
around them. 

EOUIl^MENT 

Record player, one soft music record, one loud un- 
pleasant music record; 

PROCEDURE 

Ask the children to put their heads down on their 
desks, close their eyes, and remain quiet for a minute. 
When werything Is quiet, the teacher slams a doOr, 
bangs a window closed, orops a book, or abruptly 
d(r* "^•"'"thlng that shatters the silence and startles 



the children. It will cause most of them to jump. Ask 
the children: What happened when you heard a sudden 
noise? How did it make you feel? How do you feel if 
someone shouts at you ''STOP IT?" 

Ask the children to tell about the many sounds they 
hear around them. Then list them on the board, using 
the following groupings: 

SOUNDS WE LIKE TO HEAR (birds singing, brook 
rippling, rain splashing, pleasant volets^ soft music) 

SOUNDS WE DO NOT LIKE (shouting, fussing, cry- 
Ing, automobile brakes screeching, airplanes taking off 
and landing) 

SOUNDS THAT HELP US (horns blowing, sirens, 
telephone ringing) 



These lists can be used to make charts or bulletin 
board displays. Use cut-out pictures or children's 
drawings to illustrate them. 



Copyright © 1968 » 1969, by Department of Educ£iiion» State 
of Soueh CaroJina. All rights reserved. No part of this experl- 



First play the loud unpleasant music to the classroom^ 
Let the record play for, several minutes. Then change 
the record to soft music. Begin discussion-r-what was 
most pleasant to their ears. 

menl may be reproduced without written permission from I, O. 
Ferguson Publishing Co., Chicago, 111. 



ELEMENTARY--SOLro WASTE 



CONCEPT 

Awareness of litter and how it afTe;ts our environ- 
mem. 

EQUIPMENT 

Cotton rag, piece of strings papcr» peanut butter 
sandwich, aluminum pie tin, pliers. 

PROCEDURE 

Ask the children to keep an eye open for jitter on 
their way home and to give a- report to the class the 
next day. Teacher can check a suggested location to 
sec if It warrants showing the whole class. If so, walk 
the class there and pick up all litter on the way and 
at the spot. Put it in a garbage bag. Point out how 
nice the spot looks now. 

In the classroom, examine collection and list kinds of 



litter. How did it get there? What can the children do 
to keep an area clean? What can they suggest that 
others can do? Have each child look in his or her desk 
and around the room. 

Draw pictures of area before and after cleanup. Write 
a poem or story to go along with the picture. Maybe 
the class would like to volunteer to keep a certain 
section of the playground clean. 

Bum a coilon rag, piece of string, a piece of paper 
and peanut butter sandwich over an aluminum pie tin. 
Hold with a pair of pliers. Keep children at a safe 
distance. Is the smell pleasant? Have the children 
noticed anyone burning anything in their neighbor- 
hood? Does it look or smell good? v 

EXTENDING CONCEPT 

Have the children list or tell you about the kinds of 
solid waste. Who causes it? What can be done? 



Copyrisihl. 1^7h The Dow Chemical Co. Permission is granted 
for schools and government y^encics to reproduce this paper in 



its entirety for educational purposes provided the copyright 
notice is shown. 



ELEMENTARYr^GENERAL POLLUTION-^ ART 



CONCEPT 

This activity gives students a chance to express their 
personal attitudes toward pollution through creative 
art forms. Students will become more aware of the 
environmental crisis through their art and pass their 
awareness on to others. 

EQUIPMENT 

Litter (have the students collect this themselves), glue, 
magic markers^ poster paper, palms and brushes, 

PROCEDURE 

To lead into the activity ask some questions similar 
to the following: How can wc communicate our con- 
cern about the pollution problems to others? 



Could posters^ collages, and other an forms be useful 
in communicating this concern? 

Start off by taking your class to the scene of actual 
pollution, nearby river, pond, beach, o.tc. Have them 
observe the pollution and react to it, ihen stirt col- 
lecting the trash, some of which may be used n the 
actual making of their art projects. 

Should we use slogans, humor, and cliches In oiir 
posters? If we run a contest, who will ..be involved? 
Just one class, one pradc, the entire school? 

Sf.udCiits might also make useful things out of the dis- 
carded objects— pencil holders out of tin cans or 
candle holders out of bottles. This is the true meaning 
of recycling* 

NOTE: TEACHERS BE SURE OBJECTS ARE NOT 
SHARP. 



EXPERIMENTS-INTERMEDIATE 



INTERMEDIATE— AIR 



CONCEPT 

Acid ^ases and aerosols are prime ingredients of urban 
^air pollution. These gases may damage plants, cor- 
rode metals, crumble stone, and in heavy concentra- 
tion, they can make men and animals ill. 

EQUIPMENT 

A large funnel, an air pump or aspirator (most pet 
shops sell air pumps), filter papers, one for each ex- 
posure site, large enough to cover the large end of 
the funnel, a piece of wire screen the same size. Tape 
to 1 old filter paper on funnel, 1 ounce of O.OIM 
sodium bicarbonate solution, 1 ounce of glycerin, 2 
or 3 ounces of a dilute solution of 10 percent hydro^ 
chloric acid in a beaker, 3 eye-dropper bottles, 2 or 
3 feet of rubber or glass tubing, cli^rt and graph. See 
Figure 1 and Figure la on page 16, BARRIER (FT) 

PROCEDURE 

Gut filter paper big enough to fit over the large open- 
ing of the funnel with a ^-inch overlap. Tape it on. 
Add a drop of glycerin to the center of the paper. 
Add a drop of the indicator solution to the center 
of the paper %^orc drops may be necessary if the color 



Is not apparent* Add a drop of sodium bicarbonate 
solution to the center of the paper. 

[NOTE: Support the filter paper with a piece of wire 
screen cut to fit over the opening of the funnel if 
the moistened paper cannot withstand the flow of air 
through it without rupturing. Place the screen on the 
funnel, then place the paper over it. Secure both with 
tape or a rubber band.] 

Attach the tubing to the small end of the funnel and 
to the air pump. Start the air pump and the timer. Do 
a preliminary tes% drawing air from above the open 
bottle of dilute hydrochloric acid. Stop the pump when 
a red color is visible. 

Test some air: Take samples from a chemistry lab- 
oratory* outdoors, in a kitchen, from exhale.d breath. 
Record the results on a chart and bar graph to illus- 
trate the presence of acid gases at the test site. (Sec 
Figure la) Record on the chart the site location, the 
time you started taking the air sample, and the time 
the treated filter paper began to react with the gases. 
Show the elapsed lime figures in the form of a bar 
graph. Then you will have a complete picture of the 
acid gas concentrations encountered In the test. 



INTERMEDIATE— WATER 



CONCEPT 

To determine the toxicity of a material to aquatic 
life or to determine the degree of reduction in ioxicUy 
that is necessary to protect aquatic life. 

EQUIPMENT 

Six one-gallon jars, 12 to 24 small fish, small nets, 
household ammonia, table salt. 

PROCEDURE 

Many of our water quality standards specify margins 
of safety in reference to a toxic level of a pollutant. 
Such a toxicity determination is called a bioassay. A 
bioassay is the exposure of an aquatic organism, 
usually fish of one to two inches In length, to a known 
concentration of a toxicant under controlled conditions 
for a specified time — usually is 24, 48, or 96 hours. A 
scries of test concentrations of increasing toxicity in 
test jars is used 50 thai in one (est jar at a particular 
concentration, more than half, but not all, of the 
fish will be killed within a specified time, while in 
another jar at another concentration, less than half of 



the fish will be kilted. Two, four, or more test fish 
are placed in each jar of the test series. 

Fill six one-gallon jars with 2,0C0 milliliters of stream 
water (tap water may contain toxic chlorine). Number 
the jars. Use the first jar as a control and add nothing; 
to the second jar add a very small amount of test 
material (household ammonia). Increase this amount 
in successive jars in the series. Record amount of 
toxicant placed in each test jar. Add two to four small 
stream fish to each jar. Handle fish m\h small nets — 
not with hands. A good experiment will kill no fish 
in the control jar or in the jar containing the least 
amount of introduces toxic material but will kill all 
of the fish in the jar containing the most toxic matrial. 
Observe reaction of fish in each jar. Note when fish 
die in each jar and record time of fish death and per- 
centage of dead fish in each container at end of ex- 
perimental period. Remove dead fish from experi- 
mental jars at time of death. 

ACCOMPLISHMENT LEVEL * 
Elementary students. Have you ever seen a fish kill? 



* i O onal aclN^lies see Water Experiment In the Elementary and High Schoo! !evel. 

ERIC 



Describe what you saw. What will kill fish? (Practi- 
cally any thing or event that stgniftcantly changes 
water quality.) 

Intermediate students, (add) How can one use the 
information obtained from this and similar experi- 
ments to Increase our knowledg^^ of the water environ- 
ment? What does a fish kill indicate? (Usually a catas- 
trophic event or a man introduced toxic material.) 

High School students, (add) Repeat same experi- 



ment using table salt as the experimental toxicant, 
calculate the concentrations of both household am- 
monia and table salt that will kill 50 per cent of the 
test fish. This Is done by graphing the percentage of 
fish killed at each concentration of toxic material 
against the various concentrations In the separate test 
jars for a particular time periods How can the infor- 
mation from these experiments be used to manage 
the discharge of pollutants? In the above experiments, 
which toxic material killed fish in the lowest concen* 
tratlon? 



INTERMEDIATE— NOISE 



CONCEPT 

Assessing the cumulative effects of noise from various 
sources. 

EQUIPMENT 

100 ft. tape measure, reading material. 

PROCEDURE 

The Walk-Away Test was designed to evaluate— with- 
out reference to specific sources— the overall noise 
condition at a site. Since noise may vary during a 24- 
hour period, this test should be performed at times 
when noise is apt to be most severe, i.e., during peak 
morning and afternoon traffic periods, and at those 
hours when noise is apt to be most annoying, i.e., be- 
tween 10 p.m. and midnight when people are trying to 
sleep. When performing a Walk- A way Test, you should 
record the information on Worksheet A. 

The Walk-Away Test requires two students who ex- 
change roles as speaker and listener; thus each person 
should have normal hearing and an average voice. To 
perform the lest, you will need the tape measure and 
reading material with which both students arc un- 
familiar. 

The speaker should stand at a fixed location, white the 
listener, starting at a distance of 2 or 3 feet, backs 
slowly away; The speaker should hold the reading 
material at chest height in such a way as not to block 
the direct path from himself to the listener. He should 
not raise his voice In an attempt to maintain com- 
munication. 

At some point the listener will find that he can under- 
stand only a scattered word or two over a period of 10 
seconds or more. At this point, measure the distance 
between the listener and the speaker. 

For consistent and accurate results, this procedure 
Sk'ould be repeated several times during each test and 
(he distaace should be averaged. Also, the roles of 
spe.\ker and listener should be reversed to average out 



variations of normal speaking levels and hearing acuity. 
After each test, evaluate the site's overall noise levels 
by using Table L 

EXAMPLE! The site's exposure to both roadway and 
railway noise has been evaluated as Normally Accept- 
able. Therefore, we assess the overall noise levels during 
three separate weekday visits to the site, During Test #1, 
made between 8:00 and 9:00 ai,m., the distances at 
which understanding became difficult were 50 ft.j 55 ft., 
and 54 ft. for an average of 53 ft. The average of dis- 
tance for Test #2, made between 4:00 and 5:00 p.m., 
was 47 ft. and the average for Test #3, made between 
10:00 and 1 1 :00 p.m., was 68 ft. 

Table I shows that during each visit, the overall nol$^ 
level at the site was Normally Acceptable. 

TABLE I 

SITE EXPOSURE TO OVERALL NOISE LEVELS 



Distance Where 
Understanding 
Becomes Very Difficult 

More than 70 ft. 
26-70 ft, 
7^25 ft. 
Less than 7 ft. 



Acceplablliiy Category 

Clearly Acceptable 
Normally Acceptable 
Normally Unacceptable 
Clearly Unacceptable 



WORKSHEET A — Walk-Away Test 

Dale and time of each visit Acceptability Category: 
to the site: 



1. 

2. 
3. 



Visit #1 Visit #2 Visit #3 



Average of distances; 



Date: 
Signature: 



INTERMEDIATE—SOLID WASTE 



CONCEPT 

Discuss the subject of solid waste with your students so 
they can u.iderstand the full scope of this national prob- 
lem, This project Is to show your students how they 
can help solve the solid waste problem in your own 
community through a student^sponsdred glass con* 
lalner reclamation program* 

EQUIPMENT 

Containers or barrels, gloves^ poster paper, paint, 
PROCEDURE 

GLASS COLLECTION SITE—Pick a suitable loca- 
tion (possibly a shopping center parking lot) where 
people can deliver their containers. Obtain permission 
to use the site. (Acquire any legal permit needed to 
carry out your collection activity). Contact the Recla- 
mation and Recycling-Coordinator of the nearest glass 
plant to coordinate the collection schedule with him. 
Each Reclamation Center has its own schedule; be sure 
you know when yours can accept delivery of the con- 
tainers you collect, 

COLLECTION SITE FACILITIES^Arrangc to have 
containers that can transport the collected bottles and 
jars to the Reclamation Center. Because the glass must 
be separated by color— amber, green and clecr— a 
minimum of three containers will be needed. You will 
also need a container to collect the bags and boxes 
people use to deliver jars and bottles. Signs will help 
your operation, 

POLICE LIAISON AND TRAFFIC CONTR0L~In- 
form local police about your plans; a special permit may 
be required. The police may want to assign someone to 
help direct traffic at the collection site. 

No pari of this experiment may be reproduced without per- 
mission ffom the Boy Scouts of America. North Brunswick, 



COLLECTION SITE PERSONNEL— Determine how 
many students will be needed to work at the site* Ask 
for volunteers and assign specific duties^ including 
cleanup after the drive Is over. It is a good idea to use 
gfoves and, if possible, safety goggles when handling 
glass containers. 



INSURANCE— Cbeck to see if the collection site 
should be Insured' for liability/ Rules and rcqulr^^^ 
vary. If the $ite Is on private projserty, check with the 
owfer or general manager. If it is on public property, 
dismiss the matter with the appropriate governmental 
ofricial. 

TpANSPORTATION-^Arrange to have the collected 
gl^ss containers transported to the Reclamation Cehteri 
Ik)ssib]y using vehicles and equipment donated by a 
local company. 

PUBLICITY— This responsibility can be broken down 
into two main areas: Media: Contact local newspapers 
: and radio and television stations to let them know 
what your students are planning. Ask them to publish 
or annoiirtce your program as a public service. At the 
end of the drive, inform the press on the success of the 
program. Give credit to the people and companies who 
helped. Mention how much the drive netted in earnings 
and what the children plan to da with the money* 

Political and civlci Notify your maydr, city manager, 
and town council of your project. Let the presidents of 
local civic groups know about it too. These people can 
be a big help in making your drive a success. For ex- 
ample, have the mayor kick off the project by bringing 
some bottles to the site. Invite the press and TV to 
cover this* 

NJ., and Glass Container Nfanufacturcrs Institute, Washington, 
DC 




Assembly for Sampling Air (See page 8) 



EXPERIMENTS-HIGH SCHOOL 



HIGH SCHOOI.— AIR 



CONCEPT 

This experiment demonstrates that the air In which we 
live and which wc breathe Is not always as clean as it 
appears to be. 

EQUIPMENT 

Small vacuum pump or water aspirator having an air 
volume capacity of approximately % cubic foot per 
minute. Two pieces of 28-mm (outsid^^ diameter) glass 
tubing 50- to 75-mm long, with h2-mm wall thickness 
(be sure glass tubing is cut square and the ends are fire 
polished to avoid cut fingers). Window screen disc cut 
28-mm in diameter, two rubber stoppers to fit glass 
tubing. Each stopper to have an 8-mm hole in center. 
Two 75-mm pieces of 8*mm outside diameter glass 
tubing. Whatmann #41 filter paper 28-mm diameter 
discs, rubber band, 1 -inch wide, to fit snugly around 
28-him tubing, or Mnch wide masking tape, burette 
stand with a 3-finger clamp, plastic (Tygon or Nalgon) 
or.rubber tubing to connect filter to vacuum pump and 
to act as a probe to collect outdoor air, flowmeter (rota- 
meter) of appropriate range j or a wet or dry gas meter 
if available. A critical orifice of proper sire may be 
used to control air flow at the maximum rate desired. 
Glass bottle (l^gal. capacity) fitted with 2-hole rubber 
stopper containing one long and one short piece of 8- 
mm glass tubing. The bottle should be nested in a cor- 
rugated board box for safety. 

ASSEMBLE APPARATUS 

Set the screen on top of one piece of 28-mm tubing 
(now called cylinder #1). 

Place a filter paper disc on the screen. 

Place the other piece of 28-mm tubing (cylinder #2) 
on top of the filter paper, press the, two cylinders to- 
gether and make an air-tight sea! with the rubber band 
Or with masking tape. 

IflllXf^^i ^J^^U gl^ss tube in a hole through each rubber 

lira #;o^^^^^ $tdMt'S>*fe ^t\d of cylinder 
.t... ....... j^.^j^^ burette stand with 



W^^MW^^ni^:im- mi Worn 

Igipjbf the l^gllldft b<)ltle; (Thi^ bottle tvens but 
fihy ffuM due td the vacuum pump. It Is Called 
arurgeSlW 



Similarly connect the outlet tube from the surge bottlfjl 
to the inlet tap of the vacuum pump or other source of ;l 
vacuum. 'VX^j^S 

Connect a long piece of plastic or rubber tubing to the 3 
Inlet end of cylinder #2, and pass the other end:^ 
through a window, The stem of the funnel should be' V 
inserted in the tubing hanging outside. The funnel 
should hatig upside down to prevent rain from entering 
the tubing. See Assembly on page 7. 

PROCEDURE 



vacuum pump and record the lime. Measure. . 
d the rate of air flow. 



Start the 
and record 

Allow air to pass through the filter for two hours or as'.:,^ 
long as required to darken the filter paper noticeably* //^j 

Measure and record the rate of air flow. Stop .the 
vacuum pump and record the time, 

Dismantle and observe the soiling of the filter pap^frl^ 

If a photometer to measure transmittance of i^^, 
through the soiled filter paper is available, a qufintitiri^ 
live evaluation of the amount of soiling can be 

(Physics students may be interested In investigating aritf ?| 
building a simple means of measuring light tran^mife*! 
taiice throu^ the tape.) . . . v; ^ 



QUANTITATIVE EVALUATION 

THEORY--The amount of discoloration on the ,6Itfjt^i| 
paper is approximately proportional to the quantify 
solid particles suspended In the air, This makes )( pdiv 
sible to relate the decrease in light transmittan^dvi 
through the paper to the amount of particles coll^lM^^^ 
on it. the light transmittance of the paper carf; j^o ^ 
measured with a pJ|Otomeler before and after filtering : 
the air by placing the cfeaft filter disc a}\d Wier^^tjief 
exposed filter cllse againsLihe ph^tpmetet.^lndov^lfiSt'^ 
noting the intenstty 6f 

lii 




mht£(n(iV t' tbxigb the clear) pipe? feSljM Wmj^ 
to the percent (MiisttiUtance through' jKe soiled p^^ 



wmmam 



Therelore, 



where, 



10 « average light intensity transmitted through 

clean filter paper^ 

11 ^ light intcnsily transmitted through the soiled 

paper, and 

%T ^ percent light transmitted through the soiled 

paper when the light transmittancc through 
clean paper Is considered as lOO^f 

Since logjn of 100 •« 2.0, we have 
O.D.«2.0-log %T 



By definition, one COK unit equals an optica] density 
of 0.0 { . Thus, the number of COHs represented by 
the actual 0,D. found equals O.D./O.Ol ^ 100x(2.0 
- log %Th 



COH unit measurements are usually expressed as COHs 
per 1,000 linear feet of air passed through the filter 
paper. The concept of linear flow, upon which the 
e?;pression COHs per 1,000 feet is based, considers 
th^t through each point on the surface of the filter a 
long stream of air passes leaving its load of dirt par- 
llctcs deposited. One might think of the sample as a 
long column^ of air the same diameter as the diameter 
of the exposed filter paper and with a volume equal 
to the measured volume of the air sample^ 

Reproduced from "Air PolkUion Kxpcriments for Junior and 
Senior High School Science Classes*- (Second Edition) with 



COMPUTATIONS 

1. Volume of air«R2-Ri (for dry or wet gas meter), 

R3«final reading In cubic feet 

Ri ^original reading in cubic feet 
or, volume of air 

j^ UFi-^Fg) (for rotameter or critical orifice) 

Ft "initial flow rate in cubic feet per minute 
Fa « final flow rate in cubic feet per minute 
i« sampling time in minutes 

CORRECTIONS FOR TEMPERATURE AND 
PRESSURE (li desired) 

the value R2-R1 for the gas meter should be cor- 
rected for temperature and pressure according to the 
Charles' and Boyles' laws. 

Each F value for the rotameter or orifice should first 
be corrected to what it would be at the standard tem- 
perature and pressure at which the measuring device 
was calibrated: 



F. 



Ps 



2. Area« w^, where d Is the inside diameter of the 
4 cylinder jn feet. 

Ft,-mirt. kIStX^StX-S^ 
mm. cm. in. 



3. Linear feet of ^ir- 



Vol ume 
Area 



4. COHs per 1000 feet=^ 



(2.0- 1og%T)X100 

— aiooo • 

(2.0-!og %T)x 100X1000 
^.-^ 

(2.0-lo.>%'I)Xl0» 
J- 



permission of ihe Air Pollution Control Association, Pitts- 
burgh, Pi. / « 



HIGH SCHOOI^WATER 



CONCEPT ■ 

.-/AV eyery^^^y problem facing an operator of & water 
(fe|troehr[>i|m M^^^^^ amount of chemical coagulant 

;.::th!C'M?l!^''f^4ed (0 the. water to/ reittOve natural 
^Ol^'irSiPi'tiCiSi ihat catfse M6i jif - ifttural , waters 

ficnritMlo'JOttdffi, fifbh orthesrprrtrclls glli^aUy 
.W|^1i^e;fcharge SAd rcpeU, other particles 
cfiKi^H ; coMula'iits r i)s.«d ^ positive 

iercali^'dl The ftcNS Is denser than 




water and will settle from the suspension removing . ; . 
the color, . -• 
; EQtJIPMENT V ^ 

Chemicals r^qblred; filter alum or aldmlnum sulfate', ' . - • 
Sfilfurlc.actd, soda ash (Sbdlum <;arb6nat«i)^6-50O^iil; - , . / . 

common coagulaiit. For proper reaction and floc for*' . f it 
matlon It requires :M^;f6jriftr6r'M^^ > 

be pmm i!Sfaraiif ]>iht%w^r#5?"kT4atani'*^ 

InsuflRcient '?lkalitijty Is present, sodium catbotM^iih^^S. i: ' 
be added to provide the alkaUnlt^, , 



pRocEDime 

If naturally colored water Is available from a local 

Jtrcam or lake, it can be u;cd. It not, an artificially 

colored water can be made using 1-2 teaspoons ot 
instant tea per gallon of tap water. 

Set up 6 beakers with known amount of water (250 
ml, or 500 ml). Add filter alum and soda ash (If re- 
quired) according to the following table: 
(initially try test without soda ash.) 



Table 1 

Jar No. Amoout of Alum Amount of Soda Ash 



1 
2 
3 
4 
5 
6 



Added 
250 ml. 

2 
4 
'6 
8 

10 
12 



(Mg.) 
500 ml. 
4 

8 
12 
16 
20 
24 



Added 
250 ml, 
4 
5 
6 

7 " 

8 

9 



(Mg.) 
500 ml. 

8 

-10 . 
12 
14 
16 
18 



Stir vigorously for about 1 minute until floe forms 
(about 3 revolutions per second). After floe formula- 
tion, stirring should be reduced to just keep the floe 
in suspension (abiut 1 revolution every 4 seconds), 



Slew stirring should continue for 10-15 - mlnut^ii, - 
NOTBi If the floe does not form Initially, tedttcr'tfie \» 
pH In one jar to about 4 by adding sulft rlo acid. Floe 
should then form. If floe still docs not form, try addlpg-^?? 
sodium carbonate fn another beaker tc> see If " 



will foviti. If either addition is required, begin tctt mi 'ft 
again with the addition of the required chemical, ; ] 

Allow beakers to stand for 10 minlifw -%hfl<s -flo^!^ 
settles to the bottom. Record the results' achieved ^Wb" 
each beaker. In practice, the beaker with the low^> 
chemical dos$ge that produced an acceptable ?col^f *l 
level would be the chemical dosage used in the wai^r P 
treatment plant. ■ ; 

ACCOMPLISHMENT LEVEL * 
Eleraenfary siadenis. Could the «me procedure h9 
used to remove clay turbidity from water? (Answer; * 
—yes, exactly the same.) 

Intermedlafe students. After treating the water, test 

the pH. How would the pH be increased or decreased 
to avoid corroding pipes in a distribution system? 
(Answer:— by adding either a base— lime, jodjum 
carbociate or an acid— sulfuric acid.) 

High School students, Calculate the required chemi- 
cal dosages for a water treatment plant treating 10 
million gallons of water per day for each of the test 
chemical dosages, (Hint! 1 mg/liter is equivalebt to 
8.34 pounds per million gallons.) ■ - 



For additional activiiie$ see Water Expetlment tn the Elemeitlary and tnlermediate level. 



HIGH SCHOOL— NOISE 



CONCfePT 

Noise is a harmful Intruder in our daily lives — it Is 
distracting and injurious when excessive. If noise levels 
are unacceptable, steps should be taken" (planting bush 
barriers, re-rouflng traffic, etc.) to reduce the level. 

To evaluate a site's exposure to roadway noise, yo^ 
will ne^d to consider all major roads within 1000 ft. 
The informatibn required fpr this evaluation Is listed 
below under headings that Indicate tlie most likely 
Source. . .. 




mi 



At 



too' 



JUL 




ItO' 




2ui 




liiiiiiiiiililJiilttiliiifcWiii^ 




IJa&il^ siin\kmx]y In the next 10 or 15 years?) 
lett f^ofd (he (oUowing InforMatlon oa the work* 

The dhtance from the site to the (enterllnes of 
the nearest and farthest lanes of traffic. 

^tm:ii^ CW(C'm^) ,IHf^ ol Tttm^t The peak 
'Ko%tf*lii»tomoWIe-Um6^^fl^^ la both dlrectloiis, . 

JttC.0|j^^ numt?er of trucks (buses count as trucks) 
|'B|l:l©uf 'Itt each direction, fff the road has a gradient 

cent or. more, record uphlU and downhill ' 
Ittiabeft Mpiktately a^ these figures will be t»eces$ary 

Miii^ If not, slWply record the total ' number of 

trucks.) 

JhlOTEi Vo« nay also aced to make tOj ^tmnU tot 
iKi loUowlng clrcttmXMmt 

-^A road gradient of 3 p^r cent or voot^ 
,-rStop:ana-go ttafRc 
w^Meab speed 

^'^lle Information required for these adjuitit^nw can be 
o|>latned from the City (County) Director of Trj^ffic. 
'IVaflfic $urvey$ show thlit the level of roadway holie 
49peods on the p^rcentaAe pi trucks In the total traf* 
8c v^lvime. To account for thU effect, th^sc^ sidelines 
pKi^ii for iejparat^ ^valuation cl lutonw^U^ .and 

f Before proceeding with these iipmH evajtfatlons, 
^ hpwmu aeterjnlne the effective dis(a5<5^ from the site 
iM^si^^ toSd/ locating on Figure % \U dlst^cei 

jroB the site (o th* centerllnes of the neare^^t and fat*^^ 

thest lanesjof traffica 

Thfe jit# ^feWn (Figure 1) is exposed to noise from 

three ^ajor roads: Road #1 has 4 lanes, each 12 ft., 
\^lde/and'a 30-ft, wide median strip w^ch accom- 
flBodate!? a rapid transit line. Road #i has 4 lanes, 

each 12 ft. wide. Road #$ has 6 lane*, e^h 1^ ft. 
^ wide, and a median strip 35 tu wide. The distance 
; altiowrt ( Figure 1 ) will be used for all roadway 

examples jn this experiment, 

, Return to Fig. 2— lay a strafght-edge to connect these 
iwO 'dlMahces and read off the value at the point 
"wMre the $}raightr§d^e:cfoss^s the middle scale. This 
' ana should 
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u If a road meets theie three conditions, proceed to 
V Figure 3 for an immediate evaluation of the site's 
: exposure ^0 the automobile noise from that road, BUT 

if any of these cdriditloi^s are diflereh^ 

essary adjustment(s) and Iben use Figure 3 for the 

evaluation. 

ADJUSTMENTS FOR AUTOMOBILE TRAFFIC 
Sfop-and-go Trafficj 

If there is a traffic signal or stop sign within 800 ft. 
of the site, multiply the total number of automobiles 
per hour by 0.1. Record your answer on line 5. 
Mean Traffic Speed: 

If there is no traffic signal or stop sign within 800 ft. 
, of the site and the mean automobile speed Is other 
than 60 mph, multiply the total number of automo- 
biles by the appropriate adjustment tactot (see table 
below). Record your answer on line 6, 



Mean Traffic Speed 

20 (mph) 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 



Adjus(mert( Factor 



car 

0.12 
0.18 
0.25 
0.32 
0.40 
0.55 
0.70 
0.85 
1.00 
1.20 
1.40 



(ruck 

1.60 
1.20 
1.00 
0.88 
0.75 
0.69 
0.63 
0.57 
0.50 
0.46 
0:43 



Barrier Adjustment! 

This adjustment affects distance and applies equally to 
automobiles and trucks on the same road. 
A barrier may be formed by the road profile, by a 
solid wall or embankment, by a continuous row of 
buildings, or by the terrain itself. To be an effecHvo 
shield, however, the barrier must block all residential 
levels of all buildings from linc-of-sight to the road, 
and it must not have any gaps that would allow noise 
to leak through. 

This adjustment is necessary only when the $itc*s ex- 
posure to noise from a road has been found Normally 
or Clearly Unacceptable. 

To make the barrier adjustment, you should first re- 
terrf tfft IJrir^ bcfWv^^ tKr^^^^^^^ and the 

mWmpn imt'm^Wtm mm the center 




tlvc road elevation and record yovr ansmr on line 15,^.; 
Step 2. From the applicant, obtain the ground el^vi|| 
lion of the site and ihc number„ Q(,storiesi inihlproM 
posed housing. Multiply lie number of stories by;t 
10 ft. Add the site elevation and then subtract J^ft;?^ 
from this total to obtain the effective site elcvitldffi^l 
Record your answer on line 13, 
Step 3. Prom the City (County) Engineer or a contoUp 
map, obtain the elevation of the terrain where th^li 
barrier is located. Add the actual height of the barri^?| 
to obtain the effective barrier elevation. Record ydUp 
answer on line 14. (Note that in some cases, as in otifl! 
example, the barrier is formed by the road profile an|j: 
the elevation of the terrain is the effective barrletl 
elevation.) ' -f." 

Record the difference in effective elevation between 
the site (line 13) and the road (line 12) pn liric 15. ^ 
Record the difference in effective, elevation bclweenlj 
the barrier (line 14) and the road (line 12) on line 16. 
To find the barrier adjustment factor* you will need 
Figure 5, a straight-edge, and the information re- - 
corded on lines 10, 11, 15 and 16. The Example of 
Barrier Adjustment explains how to use Figure 5. > 
When you have determined the barrier adjustment 
factor, multiply line 4, the effective distart(5e^ by the ; 
adjustment factor to obtain the adjusted distance from 
the site to the road. Record your answer on line ll'o:! 
♦ EXAMPLE 2: Road #1 meets the ihreo conditlAfl^l 
that allow for an immediate evaluation, In'obtalnfftg";" 
the information necessary for this evaluation, vyfe,^ 
found that the hourly automobile flow is ZOO vehfples^;" 
On Figure 3, we locate on the vertical scale the pofftis' 
representing 800 vehicles/hr. and on the hprlzonl^!^^ 
scale the point representing 330 ft. (Note that 
must estimate the location of this point.) Using^^'a 
straight-edge, draw lines to connect these two values 
and find that the site*s exposure to automobile nois^ 
from this road Is Normally Acceptable, '^'^ : 

EXAMPLE 3! Road #^ has a stop -sign at* 750 ft. ^ 
from the site. The hourly aufomobJle flow is reported 
as being 900 vciiicles. Adjust for stop-and-go traffic, 

900x0.1 « 90 vehicles 
and find from Figure 3 that the exposure to iuto- . 
mobile noise is Clearly Acceptable, ^ j 1 • : 

EXAMPLE 4i 

There 
1 speed 



ly auic 

vehicles, ThS^road pfofile ^nleldYi 
„ of th§ housirttf froft^lirtKof-^^^ 

ju^tment;%s tdjkrMff 4^. 
when' the site's at^sUfd^Vo rfbl 
' ^ Cfearly ^ 6r^t6m\i§i UnaeM^'^ 




Pi 



mm 



♦ There Is a road gradient of less than 3%» 

♦ There is no traffic signal or stop sign wirhln 800 
tl tt the sUe/ " ' ' 

♦ The meart truck traffic speed is 30 mph. 

♦ There Is lloe-of-si$ht exposure from the site to 
the road— i.e., there Is no barrier which effectively 
shields the site from the road* , - 

If a road meets these four conditions, proce^ij to 
Figure 4 for an immediate* evaluation of the sUe*s 
exposure to truck noise from that road. « ' ^ - 

But ^ ' " :'\\;,..r ' 
if any of the conditions are different* make the tiesw- 
sary adjustment(s) listed below and tHcn use Figure 4 
for the evaluation, 

ADUSTMBNTS FOR TRUCK TRAFFIC 

RoaiGwdlenU - 

If there Is a gradient of 3% or more, multtpl/ tHo 
number of tracks per hour In the uphill direction by 
the appropriate adjustment factor. 1 ^ . ^ 

, of Oradient Adjustment 



line 7j if not» use the number of trucks on line 3c for 
this calculMlon.) See Example 6, 

Mean Traffic Speedj 

Mdke this adjustment only if theire Is no^ traffic signal 
or stop sign within 800 ft* of the site artd the mean 
speed is not 30 mph. 

If the mean truck speed differs with direction treat 
the uphill and downhill traffic separately, Multiply 
each by the appropriate adjustment factor on page 12, 

Add these two numbers and record your answer on 
line 9. (Remember that the uphill traffic may have 
been adjusted for road gradient.) 

But 

If the mean truck speed is the same for both directions, 
then multiply the total number of trucks (from either 
line 3c or line 7) by the appropriate adjustment fac- 
tor, Record your answer on line 9/ 

♦EXAMPLte 6j Road #2 has a stop sign at 750 ft. 
from the site. There is also a road gradient of 4%, 
No trucks are allowed on this road, but 4 buses per 
hour are scheduled 2 in each direction. 
We adjust first for gradient 

uphill: 2xl.4«2,8 vehicles 

downhill: 2. vehicles 

total flow: 4,8 vehicles 

And then adjust for stop-and-go traffic 
4.8x5 « 24 vehicles (per hour) 

Figure 4 shows that the exposure to truck (bus) noise 
from this road is Normally Acceptable. 

If truck noise is found lo be normally unacceptable w6 
proceed to make the bsirrler adjustment. 

EXAMPLE 7t Example 7 explains how to use Pig- 



♦ Exampk f artd Example 5 (\Vhkh appear on !heappropfia(c graphs) 
were omitted as no adjustments were required for the calcuTaiiof^s. 



urc 5. The barrier, which Is formed by thel rbSfJ^i 
#3 profilCi has rio height other than the 150 ef^l 
evatlon of the natural terrain. Thus,, the effectiy|5 
barrier elevallort is 150 ft. M 

The difference in effective elevation between (1) tlli5 
site and the road is 55 ft. ahd (2) the barrier and tfil-i^ 
road is 20 ft. ; . ■ • " 

We now use Figure 5 to hnd the barrier adju&tmeni? 
factor, ■ : : ■ ■ ^ ^ ^ '---m^^^^ ^ V-' "'f--!^ 

Example of Barrier Adjustment: 
—The distance from the site to the barrier Is 200 ftf 
—The distance from the center of the road to the 
barrier Is 70 ft, ' ^ 

—The difference In effective elevation between the 

site and the road is 55 ft. j 

—The difference In effective elevation bctvyeen th6 

barrier and the road is 20 ft. ' ^ : 

On the vertical scale of Graph 1> we mitrk 200 ft. and 
draw a straight horizontal line to meet the curv? 
marked 70 ft. Then, we draw a vertical line down to 
Graph 2 to meet the point which represents 55 ft, ; 
(note that we must guess the location) and a hori- 
zontal line over to Graph 3 to meet the curve marked 

20 ft. ; fe; 

NOTE: If the line (r dm Graph % does not meet the 
appropriate curve on Graph 3, then the barrier Js not 
an effective shield and there Is no adjustment, V 

Next, we dra>V a vertical line to Graph 4 to meet tKe 
curve marked 4 (whlcH is the number Inler^sccfed b^^^^ 
the Ijne goin^ from Graph 1 to Graph 2) arid a; K4f jg;; 
zonial Jine over to Graph 5 to nieet the curve marl^ed 
200 ft. From Graph 5, we draw a vertical line doi^n 
to the adjustment scale and find' that our multiplier 

: Using this multlplief, we adjust the effective dlstan^fe, 
260X1.8 « 468 ft. ;:;«;: 
and find from Figure 4 that the site's exposure to truck' 
noise from this road Is Normally Acceptable, '""[^'^ 



—Roadway Koise 

Acceptlbiliiy Category: 
Aytomoblles Trucks 



Workiheel A 



Noisd Amsment Guidelines 



List fM major loiids wUhIn 1000 ft. of the site: 

1. _ — . . 

2. -t;,,:; :-^^v^--v^:-- , • ^ ^ 

Necessary inforination: 

I, The distance III feet fiom the s^^^^^^ 
centerilne of 

a< nearest lane: 
b. farthest lane: 
2* The total number of automobile per |ipur 
in both directions: 

3. The number of trucks per hour 

a. uphill direction; 

b. dowphill ditection: 

c. both directions: 

4. Effective distance from site to road: 

Adjustments for Automobile Traffic 

5. Stop-and-go: 

6. Mean speed; 

Adjustments for Truck Traffic 

7. Road gradient: 

8. Stop-and-go: 
Mean speed: 

Att Adjustment 
lo. Distance from site to barrier: 

II, Distance from center of road to barrieri 
J 2. Effective elevation of road: 

13. Effective elevation of site; 

14. Effective elevation of barrier: 

15. Difference In elmtion between site and 

liPliilllK^ 

16; Dlffefto ffi el^V«^^^^ between bardie dA(i 



Road#l Roa(l#2 Road #3 Road #4 





Figure I 

Air Assembly 



Figure la Air Graph 
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HIGH SCHOOL-SOCIAL STUDIES 



CONCEPT 

This activity is to introduce iho students to State and 
local government structure. As a result, the student 
should know where to go within his local or Stale 
government to deal with a water, air, noise, or solid 
waste problem. 

EQUIPMENT 

Use ot school library, pamphlets released by Jcgls- 
laiivc services, EPA regional office, comptroller's of- 
fice, water pollution board office; poster board, pens, 
magic markers and rulers. 

PROCEDURE 

The students should visit the site of a particular pol- 
lution problem. The local area should be scanned 



beforehand for various pollution offenders along 
bodies of water, streets, parks, etc. 

Either through use of the library or individual investi- 
gation, the student will obtain information concerning 
State laws and State agencies. Their research should 
lead to questions dealing with pollution. They should 
discover the responsibilities and relationships between 
various State and Federal agencies in order to deal 
with them more effectively. 

The students may be encouraged to work in groups on 
some or all of the following: State, Federal and local 
laws dealing with pollution, biological studies of pol- 
lution, duties and relationship of Federal, State and 
local agencies. 



HIGH SCHOOL— ECOLOGY CLUB 



This activity is designed for high school students in- 
terested in starting a club dealing with a pollution 
problem. 

EQUIPMENT 

The equipment required will be determined by the 
activities of the club. 

iiifo PROCEDURE:::;-^';;^-,://^ 

The method for starting an organization will vary» 
depending on the school itself and the kind of pro- 
gram desired. Students interested in any aspects of 
pollution (i.e., science, legislation, philosophy, etc) 
should be encouraged to participate^ because differing 
skills will be needed for every project. If the students 
show an Interest in establishing a club or similar stu- 
dent organization, help them out by: 

1. Defining the purpose of the club (write a charter)* 

/ Choosing a project or setting a goal. 



activities that the club hopes 
ihS possible lines of action should be 



i 
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P»lt|iiffpp||l?f^^ ts^^inf could ^ 




The program could utilize any posters, charts and 
anything else the club has produced to explain or 
exemplify pollution. 

A 10-to 30-mirtute slide program of sufficient subject 
mailer with a narrator can be very effective. It could 
be presented to students in other schools to encour- 
age them to form their own club. 



CLUB FUNCTIONS 



PROJECTS: 



1. Cleanup of polluted areas 

Organize a basic plan for the cleanup of community 
rivers, streams, and highways. Use volunteers* View 
the sites to get an idea of how and what to clean up. 
Needed materials could include trash containers, ve- 
hicles for pickup, and transportation. Plastic or can- 
vas bags are stronger waste containers than most 
paper bags. 

2, Erosion 

Find an erosion problem in your community that. needs 
atfeniion. Detcrnjlne Maf%vould bd ')itv%^d to (^^^^^^ 
reel the probletfi/tf itiV 'a major im'S^ftakingV ^^cek 
help of others in the comniunity, If it Is a small proj- 
ect, gather the needed ediilrinrtniia«!d):ftiati^Ha^^ 
set up a worK day^foV the ^cI'ubWWWat» 
sludehts. _ 

A club booth can be set up to sell or distribute ma- 
terial concerning pollution. Buttons, posters, and 
slickers can be made by the students and sold for a 



\9 



profit. A number of students can be selected to re- 
ceive these materials free, in order to stimulate interest. 
Materials thai could be distributed could include 
pamphlets, free upon request from any government 
agency. You could also write to your Congressman 
and request thai your nan\e be added to his list of 
people who receive The Congressional Record. The 
Congressional Record will keep you Informed of en- 
viroinmenta! legislation being introduced and voted 
upon. Keep the materials at the booth. 

COMMUNICATION 

It is necessary to inform the public so that it can ^be 
an effective force in the school and community. 
Methods of communication available are unlimited. 
In the schoof, use the school newspaper or distribute 
dittoed sheets at information centers. Outside of the 
school, the students could talk to the local radio sta- 
tion managers and newspaper editors about time and 
space to publicize their activity. 

POSTER AND ART EXHIBITS 

For any an exhibits, proper hanging space murt be 
available* There are several exhibits niarie up for ex- 
hibition in schools; check with your local library or 
museum. Poster contests can be sponsored in your 
school by the art or science department. All you need 



to do is arouse enough enthusiasm for the project so 
that you have enough contestants. One idea for pro- 
moting the enthusiasm Is to make materials available 
to the students. Often, when some kind of prize Is 
offered, more of the older students will participate. 
Otherwise your best participants will be the students in 
the lower grades. Encourage multi-dimensional posters 
made up from discarded objects as opposed to the 
one-dimensional kind. 

Having any kind of exhibit in the halls of a school 
building will help to interest students. You will find ai 
contest motivates some students who would not have 
been motivated otherwise. 

FIELD TRIPS 

Field trips are interesting and useful to a club. But 
trips should have interest and relevancy such as areas; 
of established pollution; The date, time, and methods 
of transportation should be set up before the desig- 
nated time, It is possible to get help or maybe per- 
mission from authorities if you write ahead of time or 
call to ask. 

Ihe purpose of the trip, either testing or knowledge 
seeking, can be discussed beforehand to look for key 
points during the trip. In the case of testing water, 
legal complications should be taken into consideration. 
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THINGS TO DO 



Build a balanced aquarium or terrarium to learn how 
plants and animals depend on each other. Then change 
one element at a time to determine the effect on this 
environment. 

Make a wlndowsili garden to leani bow plants grow 
and how to lake care of them; keep a weekly record 
of plant growth. 

Take a walk on a windy day to observe how wind 
moves flags, clouds, leaves, seeds and soif. Show how 
grass afid shrub$ k?ep ioil from blowing away. 

found on the school site; 
^iurvival anci how the en- 
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$lte/'^m a ¥Scafi^^ a nearby field, in the woods, 
anB hi Ipohd^^owMo these plants and animals differ 
In one area from those in another? How are they 



20 



similar? How has man changed these areas? Prepare 
a report explaining how plants or animals have 
adapted to the environment in these areas. 

Write stories about some of the ways man has either 
improved or harmed the environment for living things, 
or how your environment has changed because of 
man*s influence. 

Visit a city's water supply plant. Where does ,the^> 
water come from? Does the water have to be treatfd 
before it can be used by people? Why? 
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Visit an art gallery or museum to learn how paintefs 



